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Description 

[0001] This invention relates to a method of reading 
a pattern such as a bar code pattern which is useful in 
postal service; in distn'bution business or in manage- 5 
ment of confidential documents or articles, and also re- 
lates to an optical system for reading signal from such 
a pattern. 

[0002] US patent number 3,566,120 discloses a gen- 
eral method for providing links with code components of to 
compounds having nan-ow absorption bands in the ir>- 
frared on a substrate, and reading the coded information 
using infrared radiation. 

[0003] In recent years, a system for automatically in- 
putting information by making use of bar code has l)een ' f5 
studied in various fieWs of industry. For example, there 
has t>een an attempt to print bar code corresponding to 
zip code and address on the surface of mails such as 
postal cards so as to allow 1o 901I mails automatically 
by reading the bar code on the mails, thereby enhancing 20 
the efficiency of postal service. There has been also pro- 
posed a system in hospital wherein bar code corre- 
sponding to medk:al chart.is printed on the surface of a 
cortsultation ticket for the patient so that as soon as the 
bar code dn the consultation ticket is read by bar code 25 
reader, the medical chart can be automatically trans- 
fenced from file stacks to a doctor. Furthermore, the ap- 
plication of bar code is also studied for an automatic re- 
trieval system of offidal documents in government of- 
fice, for a management system for the entry and delivery 30 
of cbthes in dry-cleaning business, for an automatic re- 
trieval system of training record from a training card in 
driver's school, or for a storage system of various goods. ^ 
[0004] In the application of bar code for these sys- 
tems» various problems are raised if the bar code is prini- 35 
ed with the conventk>nal black ink. For example, since 
characters indicating address are already written on the 
surface of mail, if the bar code array newly printed on 
the surface of mail is overlapped with these characters, 
the signals to be detected from the bar code may be 
accompanied with rwise, thus making it difficult to read 
information correctly from the signals. This problem may 
t>ecome more serious when the length of the bar code 
array becomes longer for recording much tnformatk>n. 
Moreover, the black bar code printed on the mall not only 
spoils the appearance of the mail but may make the 
characters already written thereon unreadable. 
[0005] Even if a color ink containing orange, blue or 
brown dye Is employed in place of black ink for printing 
bar code, the same problem as in the case of bar code 5o 
made of a black ink would be raised if the cotored bar 
code is overiapped with the characters already written 
on the mail. Further, there are also problems that some 
of dyes are harmful to human body and that many dyes 
are easily subjected to photo-degradatk>n. ss 
[0006] With a view to solve these problems, novel ma- 
terial for formir)g bar code has been studied. For exam- 
ple, the employment of a fluorescent material whk:h is 
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capable of absorbing ultraviolet light and emittir>g fluo- 
rescence in visible region is studied to form trar^parent 
bar code. In this case, the regk>n including bar code is 
irradiated with ultravk>let light as excitation light to cause 
fluorescence in visible region to emit, and the resultant 
fluorescence is detected as signals. 
[0007] European patent publicatk>n number 0 300 
729 discloses a system where a trartsparent fluorescent 
or polymeric ink t>arcode is read by emitting ultraviolet 
or Infrared radiation to the bar code and determinlrtg the 
difference in the intercity of light reflected by the bar 
code. 

[0008] Further, we acknowledge that US-A-3566120 
disclosed a method of reading a pattern as defined in 
the pre-characterising portion of Claim 1. 
[0009] Since the bar code In this case is transparent 
in the ordinary conditk>ns, the readability of the charac- 
ters already written on the mail would rK>t t>e hindered 
even If the bar code is overiapped with the characters. 
However, there is another problem that since white pa- 
per used for postal cards, for instance, generally con- 
tains fluorescent whitening agent, noise of considerable 
magnitude as compared with the signal from the t>ar 
code is detected from the paper, whereby deterioratir>g 
the S/N ratio. 

[001 0] Accordingly, an object of the present invention 
is to provide a method of reading a signal with a high S/' 
N ratio from a transparent pattern (invisible pattem) 
whk:l> is free from any trouble in reading a signal from 
the pattem or in reading characters already written even 
if the pattem is overiapped with the characters. 
[0011] Another object of the present inventfon is to 
provide an optical system for reading a signal from such 
a transparent pattem as descrit>ed above. 
[0012] The present invention provkles a method of 
reading a pattem as defined in Claim 1. 
[0013] In another aspect the present invention pro- 
vides an optical system including a signal reader, as de- 
fined in Claim 3. 

[0014] This invention can be more fully understood 
from the following detailed description When taken in 
<x>njunctk>n with the accbmpanyirig drawings, in which: 

FIG. 1 is a schematic view explainir>g the pririciple 
of a reader for a pattem formed according to the 
present invention; 

FIG. 2 is a schemata view explaining ariother prin- 
ciple of a reader a pattem formed according to the 
present invention; 

FIG. 3 is a schematk: view eocplaining still another 
principle of a reader for a pattern formed aocordirig 
to the present inventkm; 

FIG. 4 is a schematic view showing an example of 
an opfical signal reader for a pattem formed accord- 
ing to the present invention; 
FIG. 5 is a schematic view showing aru)ther exam- 
ple of an optteal signal reader for a pattem fonmed 
according to the present inventkm; 
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FIG. 6 is a schematic view showing stiR another ex- 
ample of an optical signal reader for a pattern 
formed according to the present invention; 
FIG. 8 is a perspective view showing a bar code 
character rings; s 
FIG. 9 is a plan view illustrating the position of print- 
ing a transparent bar code pattern onto a shirt; 
FIG. 10 is a plan view illustrating the position of 
printing a transparent bar code pattern onto a bed 
sheet; io 
FIGS. 11 A to lie respectively show in plan view a 
mark to be formed in the vicinity of a transparent bar 
code pattern; in accordance with the present inven- 
tion; 

FIG. 12 is a schematic view showing the construe- i^ 
tion of an optical signal reader for reading a trans- 
parent pattern with a colored mark in the vicinity 
thereof; 

FIG. 13 is a schematic view showirig the construc- 
tion of another example of an optk:al signal reader 20 
for reading a transparent pattern Vkrith a transparent 
mark in the vk^lnrty thereof; 
FIGS. 14A to 14C respectively show in plan view a 
transparent bar code pattern and a punch hole to 
t>e formed on a prepaid card. 25 

[0015] As mentioned above, the invention provkles a 
method of reading a pattem comprising steps of heating 
or irradiatir)g with infrared light a substrate on which a 
pattem that is transparent in the visible region is formed, 30 
saki pattem containirtg a polymer, or a tow molecular 
vtreight compound, having in either case a cyano group 
and t>eing capable of absorbing infrared light of a spe- 
cific wavelength; and detecting infrared light from said 
pattem; characterized in that a mark is formed In the vi- 35 
cinity of the pattern region on said substrate, the mark 
being coloured cotoured or else comprising a fluores- 
cent material capable of emitting visible light upon at>- 
sorption of ultraviolet light. 

[001 6] As for the shape of the pattem to be formed on 4o 
the substrate according to this invention, there is no par- 
ticular restriction. I.e., the shape of pattem may be a Iir>- 
ear bar code symbol consisting of bars and spaces, or 
any other shape such as a two-dimenstonal symbol. The 
pattem formed on a substrate according to this inventk>n ^ 
is made of a transparent material. I.e., a material that is 
colorless and transmits l^ht in the visible region. There- 
fore, there Is no possibility of raising problems of diffi- 
culties in reading signals from the pattem and reading 
characters that are already written even if the pattem is so 
overlapped with the characters, unlike the conventional 
methods in which a black ink or a colored ink containing 
-a dye is used for the pattem. 
[001 7] In the present Invention, the material used for 
the pattem such as bars of a bar code to be formed on ss 
a substrate is a transparent, material containing a com- 
pound having a cyano group. Generally, the material 
containing a polymer as a main component may be used 



for forming the pattem. More specifically, a polymer hav- 
ing cyano groups or a mbcture comprising any base pol- 
ymer and a low molecular-weight compound having cy- 
ano groups may be used for forming the pattem. Spe- 
' dfic examples of polymer having cyano groups include 
polyacrylonitrile and acrylonitrile-based copolymer. An 
example of the. low molecular-weight compourni having 
a cyano group is cyanobiphenyl. 
[001 8] These materials are dissolved in a suitable sol- 
vent, and the resultant solution Is printed on a substrate 
by a suitable printing method and dried thus forming a 
pattem. Although there is not any particular restriction 
as to the method of printing the pattem, the employment 
of a high speed printing method is preferred.* Examples, 
of such a high speed printing method are a printing 
method by an ink Jet printer, a bubble jet printer or an 
ultrasonic ink jet printer using a transparent ink formed 
of a solutton containing a polymer as a main component; 
a printing method by an electrophotographic printer ac- 
cording to the Carison process using a transparent toner 
containing polymer partrcles as a main component; and 
a printing method by a bar code character rings. 
[001 9J Cyano group exhibits a characteristic absorp- 
tion at the region of 2260 to 2240 cnr\ which can be 
distinguished from the absorptton spectra of other sub- 
stituent groups. Meanwhile, paper used for mail, for 
ample, does not contain cyano group. Therefore, the 
emptoyment of an infrared absorbing agent containing 
a cyano group is advantageous in enhancing the S/N 
ratio. 

[0020] In the present Inventton, the signal of the trans- 
parent pattem can be read by making use of an optical 
signal reader comprising means for conveying a sub- 
strate on which a transparent pattem containing a ma- 
terial capable of absorbing infrared light is formed, 
means for heating or irradiating with infrared light a re- 
gion of the pattern formed on the substrate, and means 
for detecting infrared light from the region of pattem. 
[0021] There is no limitation regarding the means for 
heating or irradiating with infrared light. For example, an 
infrared lamp may be employed, a hot air may be blown 
to the substrate, or the substrate may be contacted with 
a heat source such as a heat roller or a heat sink. As for 
the means for detecting infrared light from the pattem 
thus heated or irradiated with infrared light, a thermoe- 
lectric cooling type HgCdTe detector may be employed 
for instance. The pattem may be visualized by making 
use of a thenmal image analysis system so as to perform 
an image analysis of the visualized pattem by nneans of 
an Image analyzer. When infrared light reflected from 
the pattem region is detected, the heating means or in- 
frared-inBdiating mear>s shouM preferably be anranged 
symmetrical with the detecting means. When the pattem 
is detected by a method other than detecting the infrared 
light reflected from the pattem, there is not any particular 
restriction regarding the arrangement of the heating 
means or infrared-irradiating means in relative to the de- 
tecting means, since the infrared light radiated from the 
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pattern region have no directrnty. 
[0022] The mettwd of reading signals from the pattern 
according to this invention will be further explained with 
reference to an example where a material having a cy- 
ano group is employed as an infrared-absorbing agent. 
[0023] Refening to FIG. 1. a pattern 2 containing an 
infrared-absorbing agent having a eyano group is 
formed on the.surface of a sut>strate 1. An infrared lamp 
11 is arranged so as to irradiate a region including the. 
pattern (hereinafter referred to as a pattern regbn) on 
the substrate with infrared light through a fitter 13. If the 
filter 13 is capable of transmitting infrared light having a 
wavelength of 4 to 5 |un, the pattern containing an in- 
frared-absorbing agent having a cyano group can be se- 
lectively heated» but the substrate 1 is not heated so 
much. After the pattern 2 is heated for a sufficient time 
to bring about a substantial difference in temperature 
t>etween the pattern 2 and the substrate 1, the substrate 
' 1 is conveyed so that the infrared light radiated from the 
pattern is detected by means of an infrared detector 12 
to perform the reading signal from the pattern. 
[0024] In the embodiment shown in FIG. 2, the sub- 
strate 1 is entirety heated by the infrared lamp 11, and 
after the pattern is heated for a sufficient time to bring 
about a substantial difference in temperature between 
the pattern 2 and the substrate 1 , the substrate 1 is corv 
veyed so that the infrared light of specific wavelength 
radiated from the pattem is detected by mear)s of the 
infrared detector 12 through a filter 14 to perform the 
reading signal from the pattem. The heating of the entire 
surface of sut>strate 1 may be performed by blowing a 

- hot air onto the surface or by contacting a hot plate to 
' the surface of substrate for a sufficient time to bring 

about a sufficient temperature rise of the pattern 2. 
[0025] Since a filter which is capable of transmitting 
only infrared light of specific wavelength region is dis- 
posed at the Infirared-irradiation side or at the detector 
side, it is possible to further enhance the S/N ratio upon 
reading signal from the pattem. Namely, in the case of 
embodiment stwwn in FIG. 1 ^ for the purpose of selec- 
tively heating the pattem made of d material having cy- 
ano group, the fitter capable of transmitting only infrared 
light of 4 to 5 ^m in wavelength is disposed in front of 
the infmred lamp as a heating means. On the other 
hand, in the case of emlK>diment shown in FIG. 2, for 
the purpose of selectively detectirig infrared light of spe- 
cific wavelength radiated from the pattern, a similar kind 
of fitter as mentioned atx)ve which is capable of traris- 

- mittir)g only infrared light of 4 to 5 ^m in wavelength is 
disposed in front of the detector. These filters may be 
disposed in front of tx>th infrared lamp and detector. 
[0026] Tt>e reading signal from the pattem may be 
perforri^d as shown in R6. 3. Namely, the Infrared lamp 
11 and the infrared detector 12 are disposed symmetri- 
cal with each other with the pattem region on the sub- 
strate being located therebetween. The substrate is 
conveyed at a high speed while the pattem region on 
the substrate 1 is irradiated through the filter 13 with in- 



frared fight corresponding to the absorption wavelength 
region pecufiar to the cyano group from the infrared 
lamp 11, arni tt>e infrared light corresponding to the ab- 
sorption wavelength region of cyano group reflected 

s from the pattem region is detected by an infrar&d detec- 
tor 12 through the filter 14. thereby to perform the read- 
ing sigrial from the pattem. In this case, the irradiation 
time of Infrared light is very short so that any suffident 
d'iffererKie in temperature between the substrate and the 

10 pattem would not be brought about However, since the 
magnitude of infrared light reflected from the pattern is 
relatively low due to the absorption by cyano group and 
the magnitude of infrared light reflected from the sub- 
strate is relatively high, it is possible to read signal from 

15 the pattem. In this case, the ON/OFF of the signals to 
be detected becomes opposite to the case shown in 
FIG. 1 or 2. 

[0027] It is possible to employ an apparatus as shown 
in FIG. 4, wherein an infrared light source, an infrared 

20 detector, a beam splitter 21 and a filter 22 are integrated 
together. The infrared light from the light source is re- 
flected by the beam splitter 21 and then passed through 
the filter 22 to irradiate the pattem region on the sub- 
strate 1. The infrared light reflected from the pattem 2 

25 are passed through ttie fitter 22 and the beam splitter 
21 to be detected by an infirared detector. 
[0028] It is also possible to employ an apparatus 
shown in FIG. 5, wherein a heater 31 and an infrared 
detector 32 are integrated together. The pattem region 

30 on the .substrate 1 is heated by the heater 31, and then 
the infrared light radiated from the pattem is detected 
by an infrared detector 32.. 

[0029] It is also possible to read signal from the pat- 
tem by employing an apparatus shown in FIG. 6. A 

35 three-dimensional object 41 having a pattem printed 
thereon is conveyed by a conveyor 42 while being heat- 
ed by a heater 51 . Then the infrared light radiated from 
the pattem thus heated are detected by ah infrared de- 
tector 52 of a thermal image analysis system and dis- 

40 played on a monitor 53 thus visualizing the pattem itself, 
the visualized pattem being image-analyzed by mear)s 
of ian image analyzer 54 (a computer). 
[0030] AtttK>ugh the above explanations are mainly 
concentrated on the cases where trarisparent bar code 

45 pattem is printed on a paper sheet, this invention is also 
applicable to cloth. Namely, transparent bar code 
formed of a n>aterial containing a compound havlrtg a 
cyano group may be printed on clothes. In this case, the 
transparent bar code can be printed on clothes by mak- 

50 ing use of a bar code character rings stiown in FIG. 8. 
The bar code chiaracter rir>gs has a number of rotatable 
rings 71 assembled coaxially, each ring 71 being pro- 
vided with a plurality of nozzles 71a corresponding to 
bar pattem. A motten polymer is supplied to the bar code 

55 character rings from feed pipe 72 and kept, while being 
heated, in the interior of the character rings. Tt)ese rings 
are suitably rotated so as to set a combination of t>ar 
pattem. and then the molten polymer is extmded from 
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each of the nozzles thereby performing a hot melt coat- 
ing to form a bar code pattern on the surface of clothes. 
[0031] A bar code pattern may be formed on the sur- 
face of clothes by sewing a 'thread made of a polymer 
fiber contalntr)g cyano group such as polyacrylonitrile 
fiber. The sewing of the thread on the surface of clothes 
can be easily performed by usir>g a computer-controlled 
sewing machine in which data on the bar code pattern 

. are stored. In this case^ it is possible to prevent the 
sewed thread from starniir^g out of the clothes by em- 
ptoyir^g a thread of the same color as that of the clothes. 
The thread formed of acrylic fitter Is unharmful to human 
tKxJy and is free from discoloring or decoloring by sweat. 
The bar code made of the thread of acrylic fitter would 
not be damaged and can be read without fail even if dry 
cieanir)g» washing with water, spin-drying or sunlight 

. drying is repeated a number of times. 
[0032] There is any particular restriction with respect 
to the kind of bar code. However, the employment of 
two-dimensional symbol such as Data Code or Veri 
Code is preferable because the bar code Is formed on 
a uneven sur^ce of cloth. Furthermore^ these two-di- 
mensional symbols are advantageous in recording 
more information. 

[0033] According to this invention, the management 
of dry cleaning service by making use of bar code can 
be performed as follows. 

[0034] A bar code pattern Is formed on an outer por- 
tion of cloth when the cloth is properly folded. For ex- 
ample, in the case of shirt, a bar code pattern is formed, 
as shown in FIG. 9, on the pocket 83 or the back 84 of 
the shirt 81. either of which can be seen through the 
wrapper 82. In the case of a bedsheet, a bar code pat- 
tern is formed, as shown in FIG. 10, on a portion 86. (up- 
per right portion in the drawing) of the bedsheet 85, 
which comes out to an outer surface as the bedsheet is 
fokied. The bar code can be read by using optical read- 
ers as shown in FIGS. 1 to 6. 

[0035] By providing clothes with a bar code for record- 
ing information on client or the commodity, it is possible 
to manage the clothes effectively. Moreover, when such 
clothes are collected in a laundry, it is possible to read 
the bar code attached to the dothes thereby permitting 
the dothes to be processed by means of computer at 
the counter of laundry so as to make it possible to rapkJIy 
issue a receipt recordir>g a charge and delivery date on 
the basis of information from the bar code. 
[0030] In the present lnventk>n, the transparent pat- 
tern and the infrared light for detectkm are invisible to 
the naked eye. Therefore, it may be difficult to irradiate 
a transparent bar code region with infrared light proper- 
ly. This problem however can be solved by the present 
invention of forming a mark indicating the region of the 
transparent bar code. This mark may be a coloured 
mark which may contain a dye, or a transparent mark 
containing a fluorescent material capable of emitting vis- 
ible light upon being exdted with ultraviolet light. 
[0037] Specffk: examples of such a mark are shown 



in FIGS. 11A to 11C. In these drawings, the transparent 
bars are illustrated as black bars for convenience sake. 
In FIG. 11 A, the region of transparent bar code 2 is sur- 
rounded by a frame line 3a. In the cases of FIGS. 11 B 

5 or 1 1 C, a mark 3b or 3c is printed at the beginning of the 
region of transparent bar code 2. In some cases, a trans- 
parent mark containing a fluorescent material or a color- 
ed mark may be printed so as to cover the region of the 
transparent bar code. 

10. [0038] When a cok>red mark is printed in the viclnrty 
of the transparent bar code, a reader provided with a 
visible guiding beam source is employed. One example 
of such a reader (a handy scanner) is shown in FIG. 1Z 
This handy scanner 91 is provided, in addition to an in- 

15 frared light source 93 and an infrared detector 94, with 
visible guiding beam source 95 in parallel with the infra- 
red light source 93. An optical fiber 97 is connected to 
the handy scanner 91. Since this visible gukling beam 
should preferably be excellent in directivity^ the empk>y- 

20 ment of laser beam is preferable. According to this 
handy scanner, it is possible to accurately irradiate the 
regk>n of the transparent bar code with infrared light by 
preliminanly irradiating the beginning point of the traris- 
parent bar code indicated by the colored mark with the 

2S gukling beam. 

[0039] When a transparent mark containing a fluores- 
cent material is printed in the vk:inity of the transparent 
bar code, a reader provided with a visible gukling t>eam 
source arni an ultravk>let light source is employed. One 

30 example of such a handy scanner is shown in FIG. 13. 
This handy scanner Is similar in construction to that 
shown in FIG. 12 excerpt that it is further provided with 
an ultravk>let light source 96. According to this handy 
scanner, the transparent mark is irradiated with ultravi- 

35 olet light to be visualized, and then the beginning point 
of the transparent bar code indicated by the transparent 
mark is inBdiated with the guiding beam thereby making 
it possible to irradiate the transparent bar code region 
itfith infrared light accurately. 

[0040] The method of detecting infrared light from the 
transparent pattem as explained above can also be uti- 
lized as a mettiod for preventing the counterfeiting of 
certifteates or prepaid cards. 

[0041] There have been proposed several methods 
45 for preventing the counterfeiting of certificates, etc. 
However, mne of these methods have been proved to 
be satisfactory. For example, a method of forming a re- 
lief on a certif^atton photograph by strongly pressing a 
stamp thereon is krKywn since a k)ng time ago. However. 
50 h is quite possible to form alrrK>st the same relief as that 
of the true one by moldirig the shape of the true relief 
with day thereby manufadurirtg a stamp. A method of 
stamping a tally impression on a certification photo- 
graph is also known since a k>ng tin>e ago. However, the 
55 counterfeiting of the image of tally impression can be 
peiformed now without difficulty by making use of elec- 
tronic means. A method of adhering a seal printed with 
a highly elat>orate picture or with a hologram on a cer- 
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tification photograph is also known. It may be possible 
for a counterfeiter to peel off the seal and the true pho- 
tograph, and adhere a false photograph in place of the 
true photograph. However, it may be very difficult for the 
counterfeiter to reproduce the seal in high precision. 
Namely, these methods are based on the idea of inhib- 
iting the counterfeiting by increasing the counterfeiting 
cost. However, since the manufacture of such a high 
precision seat requires a techruque of high level as well 
as a high manufacturing cost, this method is not widely 
applicable to general certificates. 
[0042] It may be conceivable for the prevention of 
counterfeiting to print, in addition to visible infonmation 
such. as photograph, tally impression or signature for 
certi^ng a document to be genuine, a pattern conre- 
sponding to the visible information by making use of a 
transparent ink containing a fluorescent material on the 
surface of the document In this method, if the informa- 
tion obtained from the transparent pattern agrees with 
the visible information, then the document is oonfinmed 
to be genuine. However, the presence of such a trans- 
parent pattem (such as bar code) can be easily recog- 
nized by inradiating the certificate with ultraviolet light by 
employing an Inexpehsive UV lamp (black light) which 
is commercially available. Furthermore, it is relatively 
easy for a counterfeiter to counterfeit the visible infor- 
mation and then to form a transparent pattem imitating 
the original pattem by making use of fluorescent paint 
available in the market. 

[0043] In the present Inyentioh, a transparent pattem 
is formed on a certificate, the pattem being made of a 
material capable of at>sorbing infrared light of spedfic 
waveler)gth, and corresponding to the visible informa- 
tion such as a photograph, a tally impression, or a sig- 
nature for certifying the document The confirmation of 
the document is performed by heating of irradiating with 
infrared light the transparent pattem region so as to de- 
tect infrared light from the trar>sparent pattem region, 
and then comparing the information obtained from the 
transparent pattem with the visible infpnnnation. In this 
case, the transparent pattem may be printed at a posi- 
tion apart from that of the visible information. AHema- 
tively, a transparent film may be formed on the visible 
information, and the transparent pattem corresponding 
to the visible, infomrtation may be formed on this trans- 
parent film. The stiape of - the transparent pattem may 
t>e a bar code or an image corresponding to the visible 
information. 

[0044] A specific example of the above method will be 
described below. For example, when a document with 
a seal impressbn thereon Is sut)mitted by an applicant 
and is approved by an authorized person, a replicatk>n 
of the image of the seal impression is printed on the doc- 
urrmnt by the autiiorized person by making use of a 
trarisparent ink. The existence of the transparent pattem 
of replication is invisible to the r^aked eye. Whether the 
certification document is genuine or not is determined 
as follows. Rrst, the image of the seal impresston is read 



by means of an image reader. On the other hand, the 
transparent pattem is read by means of a reader pro- 
vided with an infrared light source and an infrared de- 
tector. When information obtained from the genuine 

5 document is processed with a computer, the image of 
the seal impression would be found to be identical with 
the image of the trar^sparent pattem. However, if Only 
the seal impression on the document is counterfeited by 
a counterfeiter who does not know the existence of the 

10 transparent pattem, the information on the transparent 
pattem cannot be detected by the above reader. There- 
fore, it is found that the document is counterfeited. In 
order to counterfeit such a document as described 
above, it required to provkie an optteal reader using ir>- 

15 fjrared light, a computer technology and a printer, so that 
the counterfeitirig cost would be very high, thus su|>. 
pressing any attempt to counterfeit a document Further, 
the region of the transparent pattem may be covered 
with a transparent film. In this case, it is impossible to 

20 find out the trarisparent pattem to examine contact arv 
• gles of water droplets, resulting in improvement of se- 
curity. 

[0045] Next, a method of preventing (x>unterfeiting of 
a prepaki card will be explained. In the case of telephone 

25 card, the remaining sum or remaining number of tele- 
phone calls available for use is recorded in the form of 
magnetic information, and also it Is approximately indi- 
cated by a punch hole for the convenience of the user. 
The counterfeitir)g of such a prepaki card may be pre- 

30 vented by comparing the magnetk; informatbn recorded 
therein with the informatkm obtair>ed from the positton 
of the punch hole, thereby checking the consistency of 
the remaining number of telephone calls. However, it is 
possible for a counterfeiter to decode the magnetk: in- 

35 formation recorded in the prepaid card by means of a 
magnetic reader and rewrite the magnetic inforrpatbn 
as well as to hide the punch hole with an adhesive tape. 
Thus, the counterfeiter can easily counterfeit the pre- 
paid card such as telephone card. 

40 [0046] In a method of preventing counterfeiting of pre- 
paki card there is formed, on the prepaid card, a plurality 
of transparent patterns corresporKiing to remaining 
sums, for example, remaining numbers of telephone 
calls, and one of sakt patterns correspondirtg to a re- 

45 maining sum available for use is punched at the time 
' when the prepaid card is used, thiereby making a hole. 
[0047] For example, as shown in RG. 14A, on a pre- 
paki card, transparent bar code characters made of a 
material containing an infrared absorbing agent are 

so formed corresponding to the remaining numbers of tel- 
ephone calls. In this drawing, the transparent bars are 
depicted as black bars for convenierKe sake. However, 
it should be urnlerstood that as a matter of fact these 
bars are invisible to the naked eye. The numerals, for 

55 example, 0, 1, 2. etc., depicted at the lower portion of 
the drawing rep>resent the remaining numbers of tele- 
phone calls, i.e. 0%, 10%, 20%, arul so on. As shown 
in FIGS. 14B and 14C, at the time when the prepaki card 
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is used, the region of transparent bar code character 
corresponding to the remaining number of telephone 
calls is punched, thereby making a hole. 
[0048] In order to check the remaining number of tel> 
jeplione calls of this prepaid card, used is an optical 
reader comprising an infrared light source and an infra- 
red detector. Namely, the transparent bar code is irradi- 
ated with infrared light while scanning so as to pass on 
thiai punch holes, and Infrared light radiated or reflected 
flrom the region of bar code fe detected by the detector. 
In this case, it is impossible to read a portion of the bar 
code pattem whrch has been punched. Therefore, the 
remaining numt>er of telephone calls available for use 
can be indteated by the minimum number that cannot 
be read. For example, referring to FIG. 14B, the trans- 
parent bar code character corresponds to the number 1 
cannot be read, indicating that the remaining number of 
telephone calls available for use is not more than 10%. 
In the case of FIG. 14C, two transparent bar code char- 
acters conresponds to the numbers 2 and 0 cannot be 
read, indicating that the remaining telephor>e calls avail- 
able for use is 0%. 

[00491 K ^ possible for a counterfeiter to decode 
the magnetic infomiation recorded in the prepaid card 
by means of a reader, to rewrite the magnetic infomna- 
tion so as to make the remaining telephone calls avail- 
able for use to be 100%, and to hide the punch hole with 
an adhesive tape. However, it would be very difficult to 
reproduce the transparent bar code characters t>ecause 
they are invisible to the naked eye. Therefore, as for a 
prepaM card on which the transparent bar code charac- 
ters are not reproduced, although the remaining number 
of telephone calls obtained from the rewritten magnetic 
infonnation indicates 100%, the remaining number of 
telephone calls available for use would be 0% according 
to the reading of the transparent bar code characters. 
From this discrepancy, the counterfeiting of the prepaid 
card can be easily revealed. 

EXAMPLES 

[0050] This inventk>n will be further explained with ref- 
erence to the following examples. 

Example 1 

[0051] Polyacrylonitrile powder is dispersed as an in- 
fiBred-absorbing agent In a 5 wt% aqueous solutton of 
polyvinyl alcohol at a ratio of 2 wt% based on the poly- 
vinyl alcohol. By an ink jet printer using the dispersion 
as an ink, a bar code pattem consisting of ten parallel 
bars, each having a width of 4 mm and a length of 20 
mm with a spacing of 4 mm, is formed on a plain paper 
having visible characters printed in advance. When the 
paper is observed from the front thereof, the printed 
characters on the paper can be identified without any 
trouble. 

[0052] Then, this paper is subjected to an experiment 
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for reading the bar code pattem by heating it and de- 
tecting with a thermoelectric cooling type HgCdTe de- 
tector. The s|>edfication of this detector is: allowable 
temperature range 0 to 250^*0; allowable wavelength re- 
s gion 3 to 5.3 |un; minimum detectable dimension 85 ^m; 
and operation distance 13 mm. Specifically, a 100 W in- 
frared lamp is positioned 3 cm abov&the paper to heat 
the paper. After the paper is heated, the window of the 
detector is immediately disposed In parallel with the sur- 

10 face of the paper, and the detector Is scanned over the 
surface of the paper at a vek>city of 3 m/sec to detect 
the ON/OFF of the signals. As a result, ON signals are 
obtained due to heat radiated from the pattem of bars. 
Further, when a filter for selectively transmitting infrared 

IS light of 4 to 5 ^m in wavelength is disposed in front of 
the detector and the monitoring of the bar code pattem 
■ is performed in the same manner as described at>ove, 
the S/N ratio has been enhanced by 10 times. 
[0053] Next, ihe paper Is placed on a hot plate heated 

20 to 80*'C, and a monitoring is perfonmed tiy making use 
of a thennal image analysis system (Thermovision 900, 
Toyo Technica Co.). As a result, it is possible to identify 
the pattem of bars on the monitoring CRT Likewise, this 
paper is heated via a filter for selectively transmitting 

25 infrared light of 4 to 5 pm in wavelength by means of an 
infirared lamp, and a monitoring is performed by making 
use of the same thermal image analysis system as men- 
tioned above. As a result, it is confirmed on the moni- 
toring CRT that the pattem of bars is selectively heated* 

30 As explained atxyve, since it is possible to read the bar 
code pattem vi^ithout requiring a scanner, the bar code 
pattem can be taken up as an Image by a computer 
thereby allowing the image of the bar code pattem to be 
analyzed. 

35 

Example 2 

[0054] Cyanobiphenyl is dispersed as an infrared ab- 
sorbing agent in a 5 wt% aqueous solution of polyvinyl 

"^0 alcohol by making use of sodium stearate as a sur- 
factant The content of cyanobiphenyl is 1 wt% based 
on the polyvinyl alcohol. By an ink jet printer using the 
dispersion as an ink, a t>ar code pattem consisting of 
ten parallel bars, each having a width of 4 mm and a 

45 length of 20 mm with a spacing of 4 mm, is printed on a 
plain paper having visil>le characters printed in advance. 
When the paper is observed from the front thereof, the 
printed characters on the paper can be identified wittK>ut 
any trouble. 

50 [005^ Then, this paper is heated by means of a hair 
dryer. After this paper is heated, the window of a ttier- 
moelectric cooling type HgCdTe detector is immediately 
disposed in parallel, with the surface of the paper, and 
the detector is scanned over ihe surface of the paper at 

55 a vek)city of 3 m/sec to detect the ON/OFF of the signals. 
As a resun,^ON signals are obtained due to heat radiated 
from the pattem of t>ars. 
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Examples 

[0056] Polyester pellet and potyacrylonitrile pellet are 
respectively pulverized into particles having an average 
particle size of 11 iim, thereby obtaining a toner contain- 
ing no pigment. The ratio of the polyester particles to the 
polyacrylonitrile particles is controlled to 1:1 by weight. 
By a laser beam printer using the mixture as a toner, a 
bar code pattern consisting of ten parallel bars, each 
having a width of 4 mm and a length of 20 mm with a 
spacing of 4 mm, is printed on a plain paper having vis- 
ible characters printed in advance. When the paper is 
observed from the front thereof, the printed characters 
on the paper can t>e identified without any trouble. 
[0057] Then, a 100 W infrared lamp Is positioned 3 
cm above the paper to heat the paper. After the paper 
is heated, the window of the thermoelectric cooling type 
HgCdTe detector is immediately disposed in parallel 
with the surface of the paper, and the detector is 
scanned over the surface of the paper at a velocity of 3 
m/sec to detect the ON/OFF of the signals. As a result, 
ON signals are obtained due to heat radiated from the 
pattern of bars. 

Example 4 

[0058] A thread of polyacrylonitrile fiber (acrylic fiber 
called Zacron, Mitsui Toatsu Co.) sewed on clothes each 
made of nylon, polyester, cotton or silk to form a bar 
code pattem by making use of a sev^'ng machine. In this 
case, formed is the bar code of CODE 39 system where 
alphanumeric characters from 0 to 9 and from a to g are 
represented by narrow bars having a wklth of 2 mm and 
wide bars having a width of 6 mm. 
[0059] Then, the clothes with the bar code formed of 
a thread of acrylic fiber is InBdiated with infrared light 
via a filter capable of transmitting an infrared light of 
around 2225 crrr^ from, a siliconite heating element, 
thereby selectively heating the bar code pattem. This 
bar code pattem is then observed as an image by mak- 
ing use of Thermovision 900 (Toyo Technica Co.). On 
the CRT screen, the portions where the threads exist 
are displayed in white, whereas the portions without 
threads are displayed In black. However. It is possible 
to display the color tone of the general bar code by re> 
versing the cobr tone of the image. Thus, it is possible 
to read the bar code information by an image processing 
with a computer. 

[0060] Since the acrylic fiber canriot be dissolved by 
water or by a chlorinated organic solvent. It is possible 
to read the bar code Information in the same manner as 
mentioned at>ove even after washing with water in a 
vtrashing machine and sunlight drying for tlvnee hours or 
after dry-cleaning with a dry cleaner. 
[0061] As a matter of fact, a shirt attached with a cloth 
2 cm X 5 cm in size with a bar code formed by sewing a 
thread of acrylk: fit>er is subjected to a terv-time repetition 
of a dry cleaning folk>wed by ironing, and sut>sequently 
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the reading of the t>ar code is performed, finding that the 
bar code on the cloth can be read without any trouble. 
[0062] In another test, the samples of the aforemerv- 
tioned cbth are exposied to UV light from a high pressure 
s nriercury lamp for 30 days, and sut>sequentiy the reading 
of the bar code from the samples is performed, finding 
that it IS also possible to read the information from every 
samples without any trouble. 

[0063] When potyacrylonitrile (Zacron. Mitsui Toatsu 
10 Co.) containing 10% by weight of tributyl phosphate as 
a plastf dzer is employed for printing a bar code of CODE 
39 system by making use of a bar code character rings 
which is capable of heating up to 200°C, the almost the 
same results as explained above can be obtained. 

15 

Example 5. 

[0064] CharactersofTOSHIBA96110areprintedwith 
a black ink on a plastk; card made of polystyrene having 

20 a thickness of 1.9 mm. Then, a polyethylene film 8 |im 
in thickness Is laminated on this plastic card and heat- 
sealed thereon at a temperature of 170**C. On the other 
hand, a styrene-acrylonrtnle copolymer (weight ratio = 
7:3, Aldrich Co.) is dissolved in 1,1.2-trichloroethylene 

25 at a ratio of 1 wt% by weight to prepare a solution. whk:h 
is then used as an ink for an Inkjet printer, and a trans- 
parent bar code of CODE 39 system corresponding to 
Vhe characters of TOSHIBA 96110 is printed on the pol- 
yethylene film. 

30 [0065] It is impossible to recogincze the presence of 
the transparent bar code on the card with naked eye. 
The card with the bar code is irradiated with Infrared light 
via a filter capable of transmitting an infrared light of 
around 2225 cnr^ from a light source apart from the card 

35 by 2 cm for 30 seconds, thereby selectively heating the 
bar code pattem. The infrared light radiated from the bar 
code pattem is then detected via a filter with an MCT 
detector. The speed of scanning is set to 1 cm/sea As 
a result, the bar code can be displayed on an oscillo- 

^0 scope where regions indicating infrared signals and re- 
gions indicating no infrared signal are clearly distin- 
guished. These signals are then decoded to obtain In- 
formation of TOSHIBA 96110. Meanwhile, the charac- 
ters printed with a black ink on the same card are read 

45 by means of an image reader connected to a computer 
to obtain the infomnation of TOSHIBA 96110. From the 
fact that the information obtained from the transparent 
bar code is identical with the printed characters, it can 
be confirmed that the card is genuine. On the other 

50 harxl. in the case of a card that the transparent bar code 
is removed as a result of counterfeiting, the information 
from the transparent bar code canrK>t t>e obtained, thus 
determining the card as t>eing counterfeited. 

55 Example 6 

[0066] A stamp is put on a sheet of paper. Then, a 
polyethylene film 8 ^ in thickness is laminated on tiiis 
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paper and heat-sealed thereon at a temperature of 
17(y*C. Then, the Image of the stamp is read using a 
scanner and stored in a computer. Subsequently; a 
transparent image corresponding to the image of \he 
stamp is printed by making use of the same transparent 
ink and the same ink Jet printer as described in Example 
5. 

[0067] It is impossible to recognize the preserice of 
the transparent bar code on the paper with the riaked 
eye. Then, the paper with the bar code is radiated with 
infrared light via a filter capable of transmitting an infra- 
red light of around 2225 crrr^ from a light source apart 
from the paper by 2 cm for 30 seconds, thereby selec- 
tively heating the regk>n of the image of stamp formed 
with a trartsparent ink. The infrared light radiated from 
this image formed of the transparent ink is then detected 
as an image via a filter by making use of a Thermovision 
900 (ToyoTechnica Co.). After this image is binarized 
to remove marginal blur, the resultant image is reversed 
and displayed on a computer display. On the other hand, 
the image of the stamp itself on the same paper is read 
using a scanner. In this case, it can be confirmed that 
the paper is genuine, if the image formed with the traris- 
parent ink is klentical with the image of the stamp itself. 
On the other hand, in the case of a paper that the trans- 
parent image is removed as a result of counterfeiting, 
the information from the transparent image cannot be 
obtained, thus determining the paper as being counter- 
feited. 



Claims 

1 . A method of reading a pattern comprising steps of: 

heating or inradiating with infrared light a sub- 
strate (1) on which a pattern (2) that is trans- 
parent in the visible region is formed, said pat- 
tern (2) containing a polymer, or a low molecu- 
lar weight compound, havlrig in either case a 
cyano group and being capable of absorbing in- 
frared light of a specific wavelength; and 
detecting infrared light from saM pattern (2); 

characterized by locating a mark (3a, 3b, 3c) 
fomrmd in the vicinity of the pattern (2) region on said 
$ut>strate, the mark t>eing coloured or else compris- 
ing a fluorescent material capable of emitting visa>le 
light upon absorption of ultravk)let light. 

2- A nriettxK) according to Claim 1, including the step 
* . of reading the mark (3a, 3b, 3c). 

3. An optical system comprising: 

. a substrate (1) on which a pattern (2) that is 
transparent in the visible region is formed, said 
pattern (2) containing a polymer, or a bw mo- 
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5. 



lecular weight compound, having in either case 
a cyano group and being capable of absorbing 
infrared light of a specific waveier)gth; 
and an optical signal reader comprising: 

means (11, 31, 51, 93) for heating or irra- 
diating with infrared light a region of said 
pattern (2) formed on said substrate (1); 
and 

means (12, 32, 52, 92) for detecting infra- 
red light with a wavelength In the region of 
3 to 5.3^m radiated firom said pattern (2); 

characterized in that a mark (3a, 3b, 3c) is 
formed in the vicinity of the pattern (2) region on said 
substrate, the mark being cok>ured or else compris- 
ing a fluorescent noateriat capable of emitting visible 
light upon absorption of ultraviolet light 

A system according to Claim 3, the reader including 
means (91, 96) for irradiating the mark (3a, 3b, 3c) 
with visible or ultraviolet light, depending on the 
mark being coloured or transparent and fluores- 
cent, respectively, for reading the mark. * 

The method according to Claim 1 or 2, or an optical 
system according to Claim 3 or 4, in which said pol- 
ymer having a cyano group is polyacrylonitrile or an 
acryk>nitrile-based copolymer. 

The method according to Claim 1 or 2, or an optical 
system according to Claim 3 or 4, in which said sub- 
strate (1) is made of doth, and said pattern (2) is 
formed by sewing a thread made of fibers of poly- 
acrytonitrile or acryk>nitri}e-based copolymer. 

The method according to Claim 1 or 2, or an optical 
system according to Claim 3 or 4, in which said ma- 
terial constituting said pattern (2) has a higher ther- 
mal conductivity than that of said substrate (1). 

An optical system according to Clairh 3 or 4, in 
whfch at least either one of said means (11) for ir- 
radiating with infrared light and said means (12) for 
detecting infrared Hght is provided with a filter (13, 
14) capable of transmitting infrared light of 4 to Sjim 
in wavelerigth. 



so PatentansprOche 

1. Verfahrenzum Lesen eines Musters, mit folgenden 
SchritterK 
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Erwarmen oder Bestrahlen eines Substrats (1) 
mit infrarotem Ucht. auf dem ein Muster (2), das 
im sichtbaren Bereich transparent ist. ausgebil- 
det ist. wobei das Muster (2) ein Polynr>er oder 
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eine Verbindung mit niedrigem Molekularge- 
wicht enthatt. das/dte in jedem Fall eine Cyan- 
Gruppe umfasst und imstande ist» infrarotes 
Licht etner spezifischen WeHenlange zu absor- 
bieren; 5 
Erfassen von infrarotem Ucht von dem Muster 
(2); 

gekennzeichnet durch Anordnen einer Mar- 
• ke {3a. 3b, 3c), die in der Nahe des Bereichs des io 
Musters (2) auf dem Substrat ausgebildet ist, wobel 
die Marke gef arbt oder ansonsten ein fluoreszieren- 
des Material unofasst, das imstande ist, stehtbares 
Licht bei Absorption von uttravidettem Licht zu 
emittierer). is- 

2. Verfahren gemaK Anspruch 1 mit dem Schritt eines 
Lesens der Marke (3a, 3b, 3c). 

3. Optisches System mit 20 



6. Verfahren gema& Anspruch 1 oder 2, oder ein op- 
tisches System gemaft Anspruch 3 oder 4, bet dem 
das Substrat (1) aus StofF hergestettt ist und das 
Muster (2) durch Nahen eInes aus Fasem aus Po- 
lyacrylnitril oder Acrylnitril-basiertem Copolymer 
hergestellten Fadens gebildet wird. 

7. Verfahren gemaB Anspruch 1 oder 2, oder ein op- 
tisches System gemaB Anspruch 3 oder 4, bei dem 
das Material, das das Muster (2) bik5et, eine hohere 
thermlsche Leitfahlgkeit als die des Substrats (1) 
aufweisL 

8. Optisches System gemaft Anspruch 3 oder 4, bei 
dem mindestens eines von dem Mrltel (11) zum Be- 
strahlen mit infrarotem Lkdit und dem Mrtlel (12) 
zum Erfassen von Infrarotem Lk:ht mit einem RIter 
(13, 14) versehen 1st. das imstande Sst, InfrarDtes 
Ucht mit einer WeHenlange von 4 bis 5 )um durch- 
zulassen. 



4. 



einem Substrat (1), auf dem ein Muster (2), das 
im sichtbaren Berek:h transparent ist, ausgebil- 
det ist, vt^obel das Muster (2) etn Polymer oder 
eine Vertxndung mit niedrigem Molekularge- 25 
wicht enthalt, das/die in jedem Fall eine Cyan- 
Gruppe umfasst und imstande ist, infrarotes 
Licht einer speziftschen WeHenlange zu absor- 
bieren; 

und einem opUschen SIgnalleser mit 3o 

einem Mitlel (11, 31, 51, 93) zum Envar- 
men oder Bestrahlen mit infrarotem Licht 
eines Bereichs des auf dem Substrat (1) 
ausgebifdeten Musters (2); 35 
einem MHtel (12, 32, 52, 92) zum Erfassen 
von Infrarotem Licht mit einer WeHenlange 
in dem Berefch von 3 bis 5,3 ^un, das von 
dem Muster (2) abgestrahlt vmi; 

40 

dadurch gekennzeichnet, dass eine Marke 
(3a, 3b, 3c) In der Nahe des Beretehs des Musters 
(2) auf dem Substrat ausgebHdet 1st, vy^obel die Mar- 
ke gefarbt oder ansor>sten elh fluoreszierendes Ma- 
terial umfasst. das imstande ist, sichtbares Ucht bei 4S 
Absorption von ultravk>lettem Licht zu emittieren. 

ft 
* 

System gemaft Anspruch 3, wobei der Leser ein 
Mitlel (91, 96) zum Bestrahlen der Marke (3a, 3b. 
3c) mit sichtbarem Oder ultravk>lettem Lk:ht abharv- so 
gig davon, ob die Marke gefarbt oder transparent 
bzw. fluoreszierend ist, zum Lesen der Marke um- . 
fassL 



Verfahren genwB Anspruch 1 oder 2, oder ein op- 
tisches System gemaft Arispruch 3 oder 4, l>el dem 
das Polymer mit einer CyarvGruppe Polyacrylnitnl 
oder ein AcrylnltrH-basierter Copolymer isL 
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Revendications 

1. Procede de lecture tfun motif comprenant les eta- 
pes consistaht a ; 

chauffer ou Hluminer avec de la lumi&re Infra- 
rouge un subsfrat (1) sur lequel est fonmd un 
motif (2) qui est transparent dans la region vi- 
sible, ledit motif (2) contenant un polymere, ou 
un compose a faible masse moleculaire, com- 
portant dans les deux cas un ghxipement cya- 
no et qui est capable d*absorber de la lumlire 
infrarouge d*une longueur d'onde spdcifique, et 
detecter de la lumiere irifrarouge provenant du^ 
dit motif (2), 

caract6rise par la k>calisatk>n d*une marque 
(3a, 3b, 3c) formee au voisinage de la region du mo- 
tif (2) sur ledit substrat, la marque ^tant coloree ou 
comprenant sinon un materiau fluorescent capable 
d*emetfre de la lumidre visible lors de Fabsorptbn 
d'une lumiere ultraviolette. 

2. Proc6di§ selon la revendlcation 1 , comprenant Peta- 
pe Gonsistant d lire ta marque (3a. 3b, 3c). 

3. Syst§me optk)ue comprenant : 

un subsfrat (1) sur lequel est fonne un motif (2) 
qui est fransparent dans la region visible, ledit 
motif (2) contenant un polymere, ou un compo- 
se ^ faible masse moleculaire, ayanl dans les 
deux cas un groupement cyano et qui est ca- 
pable d'absori^er de la lumiere infrarouge d'une 
bngueur d'onde sp^cifique, et 
et un ledeur de signal optique comprenant : 
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un moyen (11. 31, 51, 93) destine a chauf- 
fer ou a illuminer avec de (a lumiere infra- 
, rouge une region dudil motif (2) forme sur 
ledit substrat (1), et 

un moyen (12, 32, 52, 92) destine a detec- 5 
ter de la lumiere infrarouge ayant une lon- 
gueur d'onde dan$ la region de 3 a 5,3 fun, 
rayonQ§e a partir dudit motif (2), 

caracteris6 en ce qu'une marque (3a, 3b, 3c) io 
est fomnee au voisinage de la region du motif (2) 
sur ledit substrat, la marque etant coloree ou com- 
prenant sinon un mat^rfau fluorescent capable 
d*6mettre de la tuml^e visible lors d'une absorption 
de luml&re uttraviolette. is 

4. Syst&me selon la revendication 3, le lecteur com- 
prenant un moyen (91. 96) destln6 ^ Hluminer la 
marque (3a. 3b, 3c) avec de la lumiere visible ou 
ulfravk)l&tte, suivant que la marque est coloree ou 20 
transparente et fluorescente, respectivement, afin 
de Hre la marque. 

5: ProcSde selon la revendlcation 1 ou 2. ou bien sys- 
teme optique selon la revendication 3 ou 4, dans 25 
lequei ledit poIym§re comportant un groupement 
cyano est un polyacrylonitrile ou un copolymfere h 
base d'acrytonitrile. 

6, Proc^dd selon la revendlcation 1 ou 2, ou bien sys- 30 
tfeme optique selon la revendication 3 ou 4, dans 
lequei ledit substrat (1 ) est fait de tissu, et ledit motif 
(2) est form§ en cousant un fil fait de fibres de po- 
lyacrylonitrile ou d'un copolymere d base d*acrylo- 
nitrile. 

7- Proc6d6 selon la revendication 1 ou 2, ou bien sys- 
teme optique selon la revendication 3 ou 4, dans 
lequei ledit materiau constituant ledit motif (2) pre- 
sente une conductivite themiique siiperieure a celle 40 
dudit substrat (1). 

8, Systdme optique selon la revendication 3 ou 4, 
dans lequei au molns run ou Fautre dudit moyen 
(11) destine ^ illuminer avec de la lumidre Infrarou- 4S 
ge et dudit moyen (12) destlnS a d§tecter de la lu- 
midreinftBrDugeestmunld*unfiltre(13, 14)capable 
de Iransmettre de la lumiere inft^rouge tfune lon- 
gueur d'onde de 4 a 5 \jan. 
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FIG. 5 
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